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BACKGROUND

H storically, agricultural activities have been the focus of
investigations into pesticide inpacts on water bodies. |n recent
years, however, pesticide use in urban areas is increasingly
being exam ned as a potential source of aquatic pollutants.

Al t hough applications of pesticides in urban areas are typically
on a small scale, the wide variety of chenicals used and the
frequency of applications can result in a substantial anount of
pesticides used. Urban-use pesticides can nove off application
sites and enter storm drains which route surface runoffs into
urban creeks. These pesticides can also end up in urban sewage
which then travels to wastewater treatnent plants.

Al t hough conventional wastewater treatnent techniques enployed by
Publicly Oaned Treatnent Works (POTW) may renmove certain
pesticides with high efficiency, others may not be sufficiently
removed. Thus, these pesticides can be present in the treated
effluent and eventually be released into a receiving water body.
Under the California Porter Cologne Act, the Regional Wter
Quality Control Boards (RWQCBs) regulate the quality of treated
ef fluent by issuing wastewater discharge permts to POTW. These
permts prohibit toxic substances in the treated effluent at
concentrations that may cause harmto aquatic species.

In 1986, the San Francisco Bay RMXB asked the Central Contra
Costa Sanitary District (CCCSD) in Mrtinez, California, to
initiate an Effluent Toxicity Characterization Program The aim
of this program was to help characterize the toxicity of CCCSD s
treated effluent on selected aquatic test species. Twelve of the
18 tests perfornmed under this program revealed that the treated
effluent was acutely toxic to the water flea, Ceriodaphnia dubia.
The RMXB then requested that CCCSD perform toxicity
identification evaluation (TIE) studies to determne the cause of
the toxicity. The TIE studies suggested that two organophosphate
I nsecticides, diazinon and chlorpyrifos, were responsible for the
toxicity in CCCSD s effluent. Di azi non and chlorpyrifos are
commonly found in consunmer and commercial products marketed for
urban uses. These uses are generally related to |awn/garden




care, indoor pest control, and pet care products.

PURPCSE

This study was jointly conducted by CCCSD and the Departnment of
Pesticide Regulation to: 1) characterize the mean daily diazinon
and chlorpyrifos concentrations and flow in the sewage of
residential areas, selected comrercial sites, and CCCSD treat nent
plant influent; 2) determne the relative inportance of
residential and commercial sources to the total influent |oad;

and 3) conpare the mean daily concentration and mass of CCCSD s
influent to those of two other POTWS.

STUDY METHODS

Source sanpling efforts were focused on the residential sector
(single-famly and multi-famly residences) which contributes
about 82% to CCCSD' s influent |oad, and the comercial sector

whi ch contributes about 6% Five residential areas were sanpled
daily in conjunction with daily sanpling of CCCSD s influent for
a one-week period. The areas contained as few as 829 and as nmany
as 2,079 residences. Residential sanpling occurred July 9-15,
1996.

Twel ve comercial sites in the CCCSD service area (consisting of
pet grooners, kennels, and pest control businesses) were also
sampled. These three business types were sel ected because
reconnai sance sanpling by CCCSD had shown notable anounts of

di azi non and/or chlorpyrifos in their effluent. Although sewage
from other business types such as nurseries, restaurants, waste
managenent facilities, and industrial facilities nay al so contain
varying amounts of the two active ingredients, limted resources
excluded their investigation. Unannounced sanpling of selected
comrerci al sources was done from July 18 through Septenber 8,
1996.

The CCCSD influent sanples were taken on a sem -weekly basis from
June 22 through Septenber 10; daily sanpling occurred during July
9-16, August 4-11, and August 31 through September 7, 1996.  For
one week of the study, influent sanples were collected fromtwo
other treatnment plants in an effort to conpare diazinon and
chlorpyrifos concentrations anong the POTW: Union Sanitary
District (USD) in Al aneda County, and the Palo Alto Regional

Water Quality Control Plant (RMXP) in Santa Cara County.

Sinul taneous daily sanpling of the USD and RWQCP occurred from
August 5-11, in conjunction with the daily sanpling of CCCSD

The general sanpling period was chosen so that warmer nonths




woul d be included. |Insect problems and subsequent urban

or ganophosphat e use were expected to be greater during this
period. Sewage sanples were collected using programed autonatic
sampl ers. For residential and commercial sanpling, automatic
sanpl ers were suspended underneath manhol e covers during
operating periods and filled with blue-ice packs. |nfluent
sanplers were refrigerated units that were housed at the point of
sewage entry into the treatment plants. Al of the sanples

anal yzed were fl ow proportionally cornposited sanples.

Representative flow data for residential, comrercial, and
influent sanpling sites were also collected to allow the
estimation of mass |loads. Residential and CCCSD influent flow
data were generated by CCCSD s flow nodeling program known as the
Sewer Network Analysis Program (SNAP).  Commercial, USD influent,
and RAQCP influent flow data were collected using inline

fl owreters.

RESULTS

| nfluent Sanpli na:

Di azinon and chlorpyrifos were detected (reporting limt = 50
parts per trillion or ng/L) in all 37 of CCCSD s wast ewat er

I nfluent sanples during the sanpling period. The nean
concentrations (calculated as the Uniformy M ninmm Variance

Unbi ased estimator) of influent diazinon and chlorpyrifos were
310 ppt (parts per trillion) and 190 ppt, respectively. [Influent
di azi non concentrations ranged from 103 to 940 ppt. There are no
di azinon and chlorpyrifos conpliance criteria for treatnent plant
i nfluent and other raw sewage concentrations. The treatnent
plant effluent; however, has to nmeet the "no toxicity" criteria
enforced by the RAXB

Residenti al Sanpling:

Residential sanpling for diazinon and chlorpyrifos fromfive
nei ghbor hoods over a seven-day period (July 9-15, 1996) vyielded
35 sanples. The nean daily diazinon concentrations for each
nei ghbor hood were 740, 420, 120, 110, and 340 ppt. For
chlorpyrifos, the nean daily concentrations for the same

nei ghbor hoods were 550, 110, 80, 110, and 180 ppt. Residenti al
area diazinon concentrations ranged from none-detected to 4,300
ppt. Residential area chlorpyrifos concentrations ranged from
none-detected to 1,200 ppt. The CCCSD service area's total daily
residential nass |oads for diazinon and chlorpyrifos were
projected fromsanpling results to be approximately 42 g and 24
g, respectively.




Commerci al Sampling:

Sanpling of selected commercial businesses within the CCCSD
occurred fromJuly 18 through September 8, 1996. O the 12 sites
monitored, both diazinon and chlorpyrifos were found at seven
sites. At two sites, only diazinon was detected. At two other
sites, only chlorpyrifos was detected. Neither active

i ngredients were detected at the remaining comrercial site.

Daily concentrations of diazinon and chlorpyrifos were also
variable. The highest |evel of diazinon (20,000 ppt) was found
in the sewage froma kennel. The highest chlorpyrifos |evel
(38,000 ppt) was found in the sewage froma pet grooner.

Di azi non was detected on 17 out of the 32 days sanpl ed.
Chlorpyrifos was detected on 23 out of the 32 days sanpl ed.
CCCSD service area's total pet groomers, kennels, and pest
control operators daily mass |oads for diazinon and chlorpyrifos
were projected from sanpling results to be approximately 2.2 g
and 2.3 g, respectively.

Concurrent POTW Sanpli ng

Concurrent sanpling of the CCCSD, USD, and the RWQXCP showed t hat
the mean daily influent diazinon concentrations for the three
POTW were 300, 230, and 150 ppt, respectively. For
chlorpyrifos, the mean daily influent concentrations were 190,

230, and 110 ppt, in the same order. I nfl uent diazinon
concentrations for CCCSD, USD, and RWQCP ranged from 130 to 750
ppt, 91 to 530 ppt, and 66 to 240 ppt, respectively. I nfl uent

chl orpyrifos concentrations ranged from 140 to 230 ppt, 130 to
330 ppt, and none-detected to 150 ppt, in the sane order. The
only statistically significant finding anong the POTW was that
the nedian influent chlorpyrifos concentration at RMXP was |ess
than those of CCCSD and USD.

CONCLUSI ONS

Mass bal ance estimtes reveal ed that residential sewage
contributed the majority of the diazinon and chlorpyrifos to
ccesD's influent.  Although much higher concentrations were
occasionally seen in the sewage of selected comrercial sources,
the larger residential area flows translated to a greater
residential contribution. Therefore, a source reduction strategy
that focuses on reducing diazinon and chlorpyrifos |oads from
residential sources would be the nost effective strategy. If
such a source reduction program can successfully increase the

pol lution prevention awareness of service area residents, input
from commercial and unknown sources may al so decrease. The
reduction of diazinon and chlorpyrifos influent loads wll |ikely
result in increased conpliance wth waste discharge permts.




